Objective: To describe the dietary intake of a sample of Australian children.
D
ietary intake in the first two years of life determines growth trajectory and health in childhood, adolescence and adult life. 1 In particular, it is hypothesised that early exposure to a variety of healthy foods facilitates the development of life-long healthy food preferences. 1 However, there is still much to learn about the dietary intake of Australian infants and toddlers. Australian population-based studies focus on children older than two years of age, 2, 3 while nationally representative studies in other countries have reported on intakes of infants and toddlers. 4, 5 Data have been published in an attempt to fill this gap, describing the total daily intake of core food groups and discretionary choices of children at age 14 6 and 18 months. 7 , 8 More detailed reporting may help researchers and practitioners understand the development of children's food preferences.
Data describing the types and amounts of foods consumed can offer insight into the variety (or lack of) to which children are being exposed, and inform guidance for parents with respect to realistic portion sizes for young children. A sample daily food pattern for children aged 1-2 years is included within the Australian Guide to Healthy Eating. 9 This provides serve sizes and recommended number of serves per day for vegetables, fruit, grain foods, lean meat/alternatives, dairy/alternatives and an allowance for unsaturated spreads/oils such that children meet their recommended nutrient intakes. However these were derived from the food intake patterns of children aged between 2 and 3 years, due to lack of data available for younger children. 10 Younger children are likely to have different dietary patterns as they transition from the milk-based diet of infancy to family foods given "solid foods should provide an increasing proportion of energy intake after 12 months".
11
This analysis describes the dietary intake of a sample of Australian children aged 14 and 24 months, in terms of the most frequently consumed foods (including the change between 14 and 24 months), the median (and interquartile range) serve size and the number of children consuming the food at least once in a three-day period.
Methods
This is secondary analysis of data collected at the second and third assessments of mother-child dyads in the control group of NOURISH, a randomised controlled trial evaluating an intervention commencing in infancy, promoting positive feeding practices in very young children 12 , and the prospective South Australian Infants Dietary Intake (SAIDI) study. SAIDI participants were recruited simultaneously using the same protocol as NOURISH. Recruitment has been described in detail. 12, 13 Briefly, a consecutive sample of mothers (aged ≥18 years) delivering healthy term infants (≥37 weeks gestation and birthweight ≥2,500g) at maternity hospitals in Brisbane, Queensland, (n=3) (first-time mothers only) and metropolitan (n=5) and regional (n=7) South Australia were approached within 72 hours post-delivery. Eligible mothers were asked to provide consent to be contacted when infants were 4-7 months-of-age, for full enrolment in the studies. 
Data collection
Demographic data were collected at Time 1 when infants were 4-6 months old. Three days of dietary intake data were collected using one 24-hour recall and two days of food record when children were aged 12-16 months (T2 n=409) and 24 months (T3 n=363). Only children providing intake data on all three days for at least one point are included.
A dietitian contacted the mother by telephone, unannounced, to conduct the 24-hour recall using a three-pass methodology.
14 She was asked to recall everything her child ate or drank in the previous 24 hours, starting from midnight on the previous day, with quantities estimated using household measures (metric cup, tablespoon and teaspoon). A visual aid showing actual size illustrations of these measures designed to improve estimation was provided to participants before the phone call along with a food record booklet. Breast milk intake was estimated from the number of minutes up to a maximum of 10 that a child was actively feeding. A second feed starting within 30 minutes of the start of the previous feed was not considered a second feed and the time added to the previous feed to a maximum of 10 minutes. Ten grams of milk were assumed to be consumed per minute with an energy content of 2.77 kJ /g. Mothers were allocated two days to record their child's intake within the booklet, with days chosen to ensure two weekdays and one weekend day were included in the three-day intake data for each child. Quantities were estimated as per the recall. Completed records were returned via reply-paid envelope.
Food items from the recall and records were entered into FoodWorks Professional version 9 15 by trained staff using the AUSNUT 
Results

Demographics
Characteristics of participants at T2 and T3 are presented in Table 1 . Demographic data were provided by 447 participants at T1, with intake data available for 409 at T2 (91% retention) and 363 at T3 (89%). Mothers either declined further participation, were lost to follow-up, or remained in the study but did not provide three days of dietary intake data. 
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Breads and cereals
The most popular cereal product at T2 was whole wheat biscuits (e.g. Weetbix), consumed by 65% of the population (Table  2) . By T3 this figure dropped markedly to 52%, becoming the second most commonly consumed cereal product after white bread and rolls. Puffed rice cereals and sugar-sweetened cereals (included in the 'discretionary foods' group) were consumed by less than 10% of children at T2, but by 11.3 and 11.8% respectively at T3. Most other foods in this group were consumed by a greater proportion of children at T3 compared with T2. Oats (generally consumed as porridge) had the largest median serve size, due to oats being cooked with water and/ or milk (compared with other cereals, where dry weight only was reported). Pasta and rice were consumed in the next largest quantities per serve at both T2 and T3. By T3 the median serve sizes of pasta and rice were equivalent to half a metric measuring cup (250 mL capacity) and a quarter cup respectively.
Dairy and dairy alternatives
Regular fat cow's milk, regular fat cheddar cheese and yoghurt marketed for infants and children were the most popular dairy foods at each time (Table 2 ). Breastmilk was consumed by a quarter of children at T2, but less than 10% at T3. The proportion of consumers of both regular fat and reduced fat cow's milk increased from T2 to T3. The median serve size for regular fat milk was 129 g (125 mL, half a cup) at both points, with reduced fat milk at T3 being of a similar median serve size (130 g). The median serve size of children's yoghurt remained steady at around 90 g and was slightly lower than the median serve size of other yoghurts. The median serve size of cheddar cheese increased by more than 40% from 12 g at T2 to 1 7g at T3.
Fruit
Most (8 of 12 consumed by at least 10% of the sample) fruits were consumed by a greater proportion of children at T3. While bananas were consumed by a smaller proportion of children at T3, the proportion consuming apple increased from 38% to 49% (Table 2) . Dried fruit and sultanas were consumed by a larger proportion of children at T3, while canned fruit and pears were consumed by a smaller proportion. Mandarins and canned fruit had the largest median serve sizes at T2 and 3 while sultanas and dried fruit had the smallest. The serving size of apple almost doubled from T2 to T3.
Vegetables and legumes
Of 25 vegetables consumed by at least 10% at T2, more than half were consumed by a lower proportion at T3. Carrots, potatoes (not as potato chips, wedges or gems) and onion were the most popular vegetables at both T2 and T3, although carrots and potatoes were consumed by a lower proportion of children at T3 (Table 3 ). The most marked changes from T2 to T3 were for pumpkin -decreased from 41% to 25% consuming, sweet potato -decreased 25% to 14% consuming, and potato chips, wedges and gems -increased from 21% to 33% consuming. Baked beans, tomato-based pasta sauces and potato chips, wedges and gems respectively had the largest median serve sizes, with potato chips, wedges and gems becoming larger than tomato-based pasta sauces by T3.
Meat and meat alternatives
All but two types of meats consumed by more than 10% of the population at T2, increased in popularity by T3. Beef, chicken and eggs were consistently the most popular meat and meat alternatives ( Table 3 ). The proportion of children consuming ham and sausages increased substantially from T2 to T3 (21 to 30% and 19 to 30% respectively), and the proportion of children consuming canned fish reduced by almost 6%. Crumbed chicken and nuggets had the greatest median serve weight at T2 (40 g, 10% consuming) and T3 (53 g, 19.3% consuming), followed by chicken at T2 and crumbed, battered and floured fish at T3 (50 g, 12.9% consuming).
Beverages
The proportion of children consuming fruit juice doubled from 19.3% at T2 to 39.9% at T3 along with the median serve size (T2: 49 g, T3: 86 g). Fruit juice drink (a combination of fruit juice, sugar and water) was consumed by 10.7% of the population at T3, and the serve size was substantially larger than that of fruit juice (130 g).
Fats and oils
Although butter was consumed by more children at T2 than margarine (42.3 v 36.2%) this pattern was reversed at T3 (38.6 v 50.7%).
In addition, at T3 butter and margarine blends were included, being consumed by 17% of the sample but less than 10% at T2. Median serve sizes for all fats and oils presented were less than one teaspoon.
Discretionary foods
There were 11 discretionary foods consumed by greater than 10% of the sample at T2, and by T3, this number had almost doubled. High salt yeast spreads (predominantly Vegemite) were consumed by more than 50% of participants at both T2 and T3, with the median serve size being slightly greater at T3 (Table 3) . Plain sweet biscuits were consumed by around 50% of children at each time. One quarter (27%) consumed cake at T3 compared to 11% at T2, 24% consumed other sweet biscuits (cream filled, choc coated, etc) at T3 compared with 10% at T2, and 22% consumed icecream at T3, compared with 11% at T2. Median serve sizes were generally small (with 16 of 19 under 20 g at T3) with custard, cake and icecream having the largest serve sizes at T2, while custard, savoury pastries and cake, had the largest median serve sizes at T3.
Commercial infant foods
Although there were nine commercial infant foods consumed by more than 10% of participants at T2, none were consumed by more than 10% by T3 (data not included in tables). The most commonly consumed (26.4%) commercial infant food at T2 was meat and vegetable mixtures followed by infant biscuits excluding rusks (22.7%). Median serve sizes were quite large (meat and vegetable: 85 g, cereal and fruit mixture: 99 g, custard 120g,) compared to most other food groups, with the median serve size of formula (infant: 185 g, toddler: 155 g) being larger than that of full cream cow's milk.
Discussion
This paper provides valuable information with respect to foods Australian children aged 14 and 24 months are consuming, the serve size of those foods and the change in popularity over the second year of life. It provides insight into the transition toward family food and eating patterns, at a time when food preferences are being formed and food neophobia is strengthening. 17 The serve sizes for breads, whole wheat breakfast biscuits, vegetables, fruit, and dairy/alternatives in our sample appear remarkably consistent with the only other Australian study reporting actual serve sizes consumed by toddlers. The Childhood Asthma Prevention Study (CAPS) 8 reported on the intake of 429 children aged 16-24 months, using three-day weighed food records. Reported serve size of pasta was larger in our cohort, 45 g and 58 g at T2 and T3 respectively, compared with 21 g in CAPS.
This may reflect a more general change in popularity or acceptability of pasta-based dishes in the approximately eight-year interval between the two studies.
Vegetable serve sizes are lower than those reported among 18-month-old children in the Avon Longitudinal Study of Parents and Children (ALSPAC). 18 For example, the median serve size range for carrots for 18-month-olds in the ALSPAC data was 20-40 g, compared to 10 g at T2 and 11 g at T3 in our sample, despite this vegetable being the most popular at both points. Similarly, broccoli and cauliflower, which had a median serve size range of 26-28 g in ALSPAC, were only consumed in median serves of between 10 g and 17 g by our sample and the CAPS cohort. 8 As previously mentioned, the AGHE includes a sample daily food pattern for toddlers aged 1-2 years that was developed using data from children aged 2-3 years. 9 The serve sizes are based on the adult serves, such as 250 mL milk and 65 g of lean meat. Although we cannot describe the total quantity of food consumed from one food group on one eating occasion (e.g. the total quantity of all vegetables consumed at dinner-time) or across one day, our data do provide some understanding of the typical serve sizes of the most popular foods consumed by this age group, which may be of use to practitioners when both assessing diets and educating families, but also may be considered in future revisions of the AGHE. For example, the AGHE recommends 1-1½ serves of dairy per day, with a serve equivalent to 250 mL of milk, 40 g of cheese or 200 g of yoghurt. 9 Our data show that the typical serve size is at the most, half this amount. It is therefore more realistic to expect that a toddler might have two serves of 125 mL of milk in one day rather than one larger serve of 250 mL.
Further the contribution of breastmilk in meeting nutrient requirements was not There were a number of changes between T2 and T3 that demonstrate a shift toward sweeter, saltier, and more highly processed products with age. The number of discretionary foods consumed by at least 10% almost doubled by two years of age (the majority at both times being sweet), suggesting increased exposure to discretionary foods and deterioration of children's eating habits with age. This level of exposure is a concern given the AGHE recommends that for children up to eight years of age, discretionary choices be avoided or limited to no more than half a serve (equivalent to 300 kj) per day. 9 Of the meats and meat alternatives, the greatest increase in proportion of consumers from T2 to T3 was observed for sausages, ham, crumbed chicken and nuggets, and devon/ fritz (processed meat). This could be due to a combination of factors not limited to their convenience and availability, salt content and softer texture (than pure cuts of meat). The aforementioned meats also tended to be consumed in the largest quantities. There were also marked increases in the proportion of children consuming fruit juice and fruit drinks, and fried potatoes (as chips, wedges, etc) from T2 to T3. Additionally, there was a considerable reduction in consumption of commercial infant foods and of pumpkin and sweet potato, two foods consumed by infants as purees (and the most popular in our sample at T1, unpublished data), demonstrating the transition away from 'infant' foods. Vegemite (or similar spreads), a high salt yeast spread commonly consumed on bread, was consistently popular, with more than half the children at both times consuming it at least once in the three days (compared with our previous report of one third of children at T2 based on recall data only). 6 This consistency of use demonstrates that consumption of this product begins early and persists with time, likely due to children's innate preference for salt. 23 There are several factors that may have contributed to these changes from T2 to T3 including heightening levels of food neophobia, increasing autonomy and therefore food refusal which may result in modifications to the range of foods that parents offer 17 , increasing exposure to discretionary foods with age 24 which appeals to children's innate predisposition toward sweeter and saltier flavours, 25 and the transition toward family food which tends to be complete by the time children reach two years of age. 1, 26, 27 The age-related decline in dietary quality is of concern in terms of the potential concurrent impact on nutritional adequacy, as well as on development of food preferences and later eating patterns. We have recently shown that the number of vegetables, fruit and discretionary foods tried at 14 months predicted corresponding preferences and higher intakes at 3.7 years. 28 In addition, after adjusting for fussiness at 14 months, children who tried more vegetables at 14 months had lower fussiness at 3.7 years of age. 28 Overall, these data suggest that intake in this age group has important longer-term impacts on eating patterns. They highlight the need for interventions to support carers to understand the potential impact of neophobia, growing autonomy and increased exposure to the obesogenic food environment on the short and long term quality of children's diets.
Food Food consumption at 14 and 24 months
The median serve sizes of infant and toddler formula and cows milk were by far the largest of any food at T2 or T3. This likely reflects the use of these products as drinks. Previous research using T2 data from NOURISH and SAIDI reported an inverse relationship between formula intake and the number of core food groups from which a child eats in a day. 6 The same relationship was not found with cow's milk. It is reassuring that less than 10% of the population at T3 was consuming infant or toddler formula (4 and 7% respectively, data not presented).
Toddler formula tends to be a formula marketed as suitable from one year of age, and when these data were collected (2010-11) toddler formula was generally the only formula marketed towards this age group. However, in recent years, at least four of the major Australian infant formula brands have developed formula marketed towards 2+ years. This new marketing strategy may have affected the number of children now consuming formula beyond two years of age.
Choice of yoghurt may also be influenced by marketing, with more children consuming 'infant' or 'children's' yoghurt than regular varieties at both points. Although ingredients and nutritional content may differ slightly from regular yoghurt varieties (e.g. less sugar, added calcium compared with regular varieties) the primary difference tends to be in packaging and presentation (smaller portions in squeezy, freezable sachets, with minimal lumps). The overall lower serve size of 'infant' or 'children's' yoghurt -compared with regular yoghurts -probably reflects the packaging size. Pre-packaged portions of infant and children's yoghurt range from 70 to 140 g, compared with regular yoghurts at 150 to 200 g, or in larger containers of 500 or 1,000 g to be portioned as desired.
Our data have some limitations, which have been documented previously, including bias toward older and university-educated parents 29 and error inherent in the collection of intake data of infants and toddlers. 30 In our sample more than 50% of mothers were university educated; in the general population, around 40% of women aged between 25 and 34 are university educated. 31 However, it is likely that this would mean the intake of the sample is of somewhat better quality than a more representative sample. Strengths include a large sample size, three days of intake data including weekdays and weekends, and the inclusion of first and subsequent children, all of which improve the generalisability of the data. Finally, as our data were longitudinal (with only minor differences in the sample between times) we were able to investigate change in intake of a group of children at a time of transition from an 'infant' to 'toddler' diet, for which there is currently little comparable data available.
Conclusion
The study provides rich data regarding the most commonly consumed foods, along with the median serving size, for Australian infants and toddlers aged 14 and 24 months. This will be of great benefit to parents and practitioners, assisting them to have realistic expectations of their children and patients respectively. It also provides data that could be used to inform serving sizes for toddlers in future editions of the Australian Guide to Healthy Eating. It highlights the changes in dietary intake in the transition toward family food, during a time of increasing independence and emerging neophobia. Ideally, the milk-based diet of infancy transitions to one reliant on vegetables, fruit, wholegrains and lean meat. Instead, these data identify early development of eating patterns that fall short of recommendations.
Food Food consumption at 14 and 24 months
© 2016 The Authors
Comparison of these data with AGHE core food serve recommendations to identify the food patterns of children who achieve these recommendations will provide further guidance for families and practitioners and should be a priority for future research.
